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Description 
HEAT SINK FAN 

Background of Invention 
[0001] i. Field of the Invention 

[0002] The present invention relates to a heat sink fan for cooling 

electronic components such as a micro processing unit. 
[0003] 2. Description of the Related Art 

[0004] a heat sink fan that is attached to a heat-generating elec- 
tronic component such as micro processing unit (MPU), 
usually includes a heat sink that is placed on the MPU and 
a fan case that is attached to the heat sink and houses a 
fan for forcedly cooling the heat sink by blowing air 
thereto. The heat sink that is used for such heat sink fans, 
which is conventionally made of high heat conductive ma- 
terial such as an aluminum or the like, is made by a die- 
cast molding. However, a heat radiating fin, which is inte- 
grally formed with the heat sink for dissipating heat gen- 
erated by the electronic component, is restricted on thick- 
ness and shape, if the heat sink and the heat radiating fin 



are made by die-cast molding. Consequently, the heat 
sink fan using the heat sink made by the die-cast molding 
cannot sufficiently cool the MPU generating large amount 
of heat. Therefore, an improved heat sink is proposed, in 
which thin heat radiating fins formed by press working are 
fixed to a base member made of a copper, a cooper alloy 
or the like by crimping the fins fitted in grooves formed 
on the base member. Such heat sink has some advan- 
tages. First, because thickness of each heat radiating fin 
can be small, the number of heat radiating fins arranged 
per unit area of the base member can be increased. Sec- 
ondary, the heat radiating fins can be made of a material 
different from the base member. Accordingly, such a heat 
sink can increase the heat radiating surface and/or di- 
mension compared with the conventional heat sink made 
by the die-cast molding and large amount of heat can be 
radiated, therefore, the cooling efficiency of the entire 
heat sink can be improved dramatically. 
[0005] However, such a thin heat radiating fin is easily deformed 
by an external force, because the thickness of each heat 
radiating fin is small. Particularly, if a heat sink fan is at- 
tached to an MPU by using an attachment member such as 
a clip or fastener that utilizes elasticity, the fan case, 



which is generally made of a resin material, is deformed 
by stress of the clamping force of the attachment mem- 
ber. The deformed fan case presses the heat radiating fin 
and the heat radiating fin is deformed. The deformation of 
the thin heat radiating fin may change an air flow induced 
by the fan or may cause interception of the air flow so that 
cooling performance or effect of the heat sink fan is dete- 
riorated. 
Summary of Invention 

[0006] An object of the present invention is provide a heat sink 
fan that can prevent heat radiating fins from being de- 
formed even if a fan case is deformed by stress of a 
clamping force of an attachment member and presses the 
thin heat radiating fin. 

[0007] Another object of the present invention is provide a heat 
sink fan that can prevent heat radiating fins from being 
deformed and can be stably fixed the heat radiating fins 
to a base member. 

[0008] still another object of the present invention is to provide a 
heat sink fan that can be handled easily in manufacturing 
process so that productivity can be improved. 

[0009] a heat sink fan according to one aspect of the present in- 
vention comprises a heat sink including a base member 



having a planar shape and a plurality of thin heat radiating 
fins being fixed to the base member so as to be parallel 
with each other, and a fan case that is attached to the 
heat sink to cover the upper portion of the heat radiating 
fins and supports a fan for inducing air flow for cooling 
the heat sink. The fan case includes an upper wall portion, 
which is provided with a protruding portion at a position 
facing to the heat sink. The heat radiating fin fixed to the 
position facing to the protruding portion of the base 
member has a thickness larger than a thickness of other 
heat radiating fins fixed to other positions of the base 
member. 

[0010] Because the protruding portion is formed on the upper 

wall portion of the fan case at the portion where an exter- 
nal force is concentrated for reinforcing the fan case, a 
distortion or a deformation of the fan case due to an ex- 
ternal force can be relieved. In addition, because the 
thickness of the heat radiating fin facing to the protruding 
portion is larger than the thickness of other heat radiating 
fins, a deformation of the heat radiating fin can be pre- 
vented even if the fan case is deformed and presses the 
heat radiating fin. 

[0011] Furthermore, a heat sink fan according to another aspect 



of the present invention comprises a heat sink including a 
base member having a planer shape and thin heat radiat- 
ing fins being fixed to the base member so as to be paral- 
lel with each other, and a fan case that is attached to the 
heat sink to cover the upper portion of the heat radiating 
fins and supports a fan for inducing air flow for cooling 
the heat sink. The fan case includes an upper wall portion, 
which is provided with a protruding portion at a position 
facing to the heat sink. The heat radiating fin fixed to the 
position facing to the protruding portion of the base 
member has a thickness larger than a thickness of other 
heat radiating fins fixed to other positions of the base 
member. In addition, a the heat radiating fin facing to the 
protruding portion is more deeply engaged with the base 
member other heat radiating fins when the heat radiating 
fins engage and are fixed to the base member. 
[0012] | n t his way, because the protruding portion is formed on 
the upper wall portion of the fan case at the portion where 
an external force can be applied, a distortion or a defor- 
mation of the fan case due to an external force can be re- 
lieved. In addition, because the thickness of the heat radi- 
ating fin facing to the protruding portion is larger than the 
thickness of other heat radiating fins, a deformation of 



the heat radiating fin can be prevented even if the fan 
case is deformed and abuts the heat radiating fin. Fur- 
thermore, the heat radiating fin having larger thickness 
than other heat radiating fins are more deeply engaged 
with the base member than other heat radiating fins, the 
heat radiating fin having larger thickness can be fixed to 
the base member more securely. 
Brief Description of Drawings 

[0013] pig. 1 is an exploded perspective view of a heat sink fan 
according to a first embodiment of the present invention. 

[0014] pig. 2 shows the relationship between a thin heat radiating 
fin and a base member of the heat sink fan shown in Fig. 
1. 

[0015] Fig. 3 is an enlarged cross section showing a protruding 
portion and a part of the thin heat radiating fins of the 
heat sink fan shown in Fig. 1. 

[0016] Fig. 4 is a perspective view of a heat sink fan according to 
a second embodiment of the present invention. 

[0017] Fig. 5 shows an engaging state when a fan case is at- 
tached to a heat sink. 
Detailed Description 



[0018] Hereinafter, heat sink fans of embodiments of the present 



invention will be explained with reference to Figs. 1-5. 
[0019] The heat sink fan shown in Fig. 1 includes a heat sink 2 
and a fan case 1 as main elements, and the fan case 1 is 
detachably attached to the heat sink 2. The fan case 1, 
which is made of a resin material(as described details in 
below), includes an upper wall portion 11 having a sub- 
stantially rectangular shape and a pair of side walls 12 in- 
tegrally formed with the upper wall portion 11 and de- 
pending from both outer sides in the longitudinal direc- 
tion of the upper wall portion 11. Engaging portions 12a 
are formed on the side walls 12 and protrusions 12b (see 
Fig. 5) are formed at each end portion of the engaging 
portions 12a, and the protrusions 12a protrude in the in- 
ward direction. The protrusions 12bare engaged with an 
engaging hole 213 that is formed on the heat sink 2 as 
being explained later, so that the fan case 1 can be de- 
tachably attached to the heat sink 2 by elastic deforma- 
tion of the protrusions 12a. In addition, as being ex- 
plained later, a pair of protruding portions 13 are formed 
integrally to the upper wall portion 11 at the substantial 
middle portion of both end portions in the longitudinal 
direction of the upper wall portion 11, and the protruding 
portions 13 are depending from the upper wall portion 11 



heading toward the heat sink 2. 

[0020] a circular hole 14, which works as an air intake port, is 

formed at a central portion of the upper wall portion 11 of 
the fan case 1, and four pillar portions 15 are radially ar- 
ranged along the periphery of the circular hole 14 with a 
constant pitch in the circumference direction thereof. An 
extending portion 16 is integrally formed with the tip por- 
tion of each pillar portion 15.The extending portion 16 
extends from the tip portion toward the radially inward 
direction and supporting a disk portion 17 positioned 
above the circular holel4. In addition, an axial flow fan 18 
is attached to the disk portion 17 so as to position within 
the circular hole 14. Ambient air is sucked as cooling air 
from intake openings defined by neighboring extending 
portions 16 by fan blades of the axial flow fan and blowed 
toward the heat sink 2 so as to cool the heat sink 
2. Because the axial flow fan 18 is detachably attached to 
the disk portion 17, the heat sink fan of the present in- 
vention can be used semi-permanently by replacing the 
worn axial flow fan 18 with a new one. 

[0021] a material of the fan case 1 is preferably engineering 

plastic or the like that has heat-resistant property, small 
coefficient of thermal expansion and good stability of di- 



mensions. Particularly, saturated polyester is preferable 
from a viewpoint of easiness in working and forming. 
More specifically, a polybutyleneterephthalate (PBT) or a 
polyethylene terephthalate (PET) reinforced with glass 
fibers is preferable. The content of the glass fibers can be 
determined appropriately in accordance with necessary 
mechanical strength and dimension stability, and it is 
preferably within the range of 10-40 weight percent, 
more preferably within the range of 25-35 weight per- 
cent. The method of making the fan case using the mate- 
rial is not limited but can be conventional molding meth- 
ods such as injection molding. 
[0022] | n contrast, the heat sink 2 includes a base member 21, 
which is made of a copper or a copper alloy having high 
thermal conductivity, being made by die-cast molding and 
a lot of heat radiating fins 22. A plurality of linear grooves 
211 are formed at a predetermined pitch on the upper 
surface of the base member 21 for fixing the heat radiat- 
ing fins 22. In addition, engaging holes 213 are formed 
on the both sides of the base member 21 to correspond 
with the protrusions 12b for attaching the fan case 1. 
These grooves 211 and engaging holes 213 can be 
formed by machining after molding the base member 21, 



for example. Alternatively, they can be molded integrally 
with the base member 21 by using a die. 
[0023] The thin heat radiating fin 22 is a rectangular thin plate 
made of an alumina or the like as shown in Fig. 2. The 
length L of the heat radiating fin 22 is larger than the 
length / of the base member 2 1. A notch portion 221 hav- 
ing a substantially trapezoid shape is formed in the edge 
of the heat radiating fin 22 at the base member 2 1 side in 
a plan view. The upper edge in the height direction of this 
notch portion 221 of the heat radiating fin 22 has sub- 
stantially the same length as the length / of the base 
member 21. When the upper edge of the notch portion 
221 is fit in one of grooves 211 that are formed on the 
base member 21, the heat radiating fin 22 can be posi- 
tioned easily and fixed to the base member 21by crimp- 
ing. In addition, the notch portion 221 prevents the 
crimped heat radiating fins 22 from moving from the base 
member 21 in the direction shown by the length /. Though 
the heat radiating fins 22 can be fixed to the base mem- 
ber 21 without use an adhesive, but it is possible to use 
an adhesive for fixing more firmly. Furthermore, the 
length L of the heat radiating fins 22 is longer than the 
length / of the base member 21, therefore, when the up- 



per edge of the notch portion 221 is fixed to the base 
member 21 by crimping after fitting in the groove 211, 
lower edge portions of the heat radiating fins 22 are posi- 
tioned at both sides of the base member 21 in the direc- 
tion show by the length /. As a result, heat radiating sur- 
face and/or dimension of the heat radiating fin 22 can be 
increased so that cooling efficiency can be improved. In 
addition, noise generated by wind induced by the axial 
flow fan 18 can be reduced. 

[0024] Furthermore, the base member 21 of the heat sink 2, 

which is made of a copper or a copper alloy having high 
thermal conductivity, is positioned at nearly just above a 
heat-generating electronic component (not shown), and 
the heat radiating fin 22 is positioned at other part (i.e., at 
both sides of the base member 21 in the direction indi- 
cated by the length / ). Therefore, in addition to the 
above-mentioned operational advantages of the inven- 
tion, the base member 21 can be downsized, and total 
weight of the heat sink 2 can be reduced. 

[0025] Furthermore, as shown in Fig. 3, the thickness T of the 
heat radiating fins 22a that face to the protruding por- 
tions 13 formed on the fan case 1 is larger than the thick- 
ness t of other heat radiating fins 22b (i.e., T > t). Ac- 



cordingly, even if the fan case 1 is deformed by an exter- 
nal force applied to the heat sink fan and the protruding 
portions 13 press the heat radiating fin 22a, a deforma- 
tion of the heat radiating fin 22a to which the protruding 
portions 13 has pressed can be suppressed, because the 
thickness T of the heat radiating fin 22a is larger than the 
thickness t of other heat radiating fins 22b. The thickness 
T of the heat radiating fins 22a can be determined appro- 
priately in accordance with intensity of a potential exter- 
nal force, a material of the heat radiating fin and other 
factors, and preferably it is approximately 2-4 times the 
thickness t of the other heat radiating fins 22b. For exam- 
ple, if the thickness t of the heat radiating fins 22b is 0.4 
millimeters (mm), the thickness T of the heat radiating 
fins 22a is preferably within the range of approximately 
0.7-1. 5mm, more preferably within the range of 
0.9-1. 1mm. Or, the thickness T of the heat radiating fins 
22a is preferably between 1.5 times and 4.0 times the 
thickness t of the heat radiating fins 22b. In Fig. 3, three 
heat radiating fins 22a facing to the protruding portion 13 
have the thickness T larger than the thickness t of the 
other heat radiating fins 22b. However, it is sufficient that 
at least one of the heat radiating fins 22a has the thick- 



ness T larger than the thickness t of the other heat radiat- 
ing fins 22b. 

[0026] Furthermore, as shown in Fig. 3, it is desirable that the 
heat radiating fins 22a that have the thickness T larger 
than the thickness t of the other heat radiating fins 22b fit 
in the base member 21 more deeply than other heat radi- 
ating fins 22b so that the heat radiating fin 22a is fixed to 
the base member 21firmly. For this reason, the grooves 
211a formed on the base member 21 for the heat radiat- 
ing fins 22a have large width and great depth corre- 
sponding to the heat radiating fin 22a. The depth D of the 
grooves 211a for the heat radiating fins 22a can be deter- 
mined appropriately in accordance with height, thickness 
and material of the heat radiating fin 22a and other fac- 
tors, and preferably it is approximately 1.5-3.0 times the 
depth d of other grooves 211b for other heat radiating 
fins 22b. In addition, the heat radiating fins 22a have the 
height larger than the height of other heat radiating fins 
22b so that other heat radiating fin 22b cannot be de- 
formed by abutting the protruding portions 13. 

[0027] Fig. 4 is a perspective view of a heat sink fan according to 
a second embodiment of the present invention. According 
to the heat sink fan illustrated in Fig. 4, not only the 



thickness of the heat radiating fins 22a facing to the pro- 
truding portions 13 but also the thickness of heat radiat- 
ing fins 22c positioned at the outermost side portions of 
the heat radiating fins 22a and 22b are increased. In this 
way, even if an external force is applied to the heat radi- 
ating fin, the heat radiating fin 22c can prevent the heat 
radiating fins 22b positioned inside the heat radiating fin 
22c and have a thickness smaller than the heat radiating 
fin 22a from being deformed. The thickness of the heat 
radiating fins 22c is not limited to a specific value, but can 
be a value approximately the same as the heat radiating 
fins 22a that face to the protruding portions 13. In this 
case, the heat radiating fins includes two types having 
different thickness, and it is preferable for productivity 
that the different types of the heat radiating fins are lim- 
ited to two types. The depth of engagement of the heat 
radiating fin 22c with the base member 21 is also prefer- 
able to be approximately the same as the heat radiating 
fin 22a. 

[0028] | n a manufacturing process, there is possibility that an 

external force is applied to the heat radiating fin 22 of the 
heat sink 2 and deforms the heat radiating fin 22 when 
the heat sink 2 is transported by a transferring machine or 



a worker after the heat radiating fins 22 are fixed to the 
base member 21 by crimping. Because the thickness of 
the heat radiating fins 22cpositioned at outermost side 
portions and can be touched by a transferring machine or 
a worker is increased at least larger than the thickness of 
the heat radiating fins 22b so as to have more strength 
among the plural heat radiating fins 22 that fixed to the 
base member 21, the heat radiating fins 22c are hardly to 
deform by an external force. Therefore, according to the 
heat sink fan of the second embodiment of the present 
invention, the heat sink 2 can be handled easily so that 
working efficiency in a manufacturing process can be im- 
proved. 

[0029] Next, a method for attaching the fan case 1 to the heat 
sink 2 will be explained. 

[0030] | n order to attach the fan case 1 to the heat sink 2 as 

shown in Fig. 1, the engaging portions 12a of the fan case 
1 is positioned on the side edge portions of the base 
member 21 of the heat sink 2. Then, the fan case 1 is 
moved downward to the heat sink 2 in this state. First, the 
protrusions 12b that is formed at the end of the engaging 
portions 12ais in contact with the side edge portions of 
the base member 21 and is expanded little outward by an 



elastic deformation. Then, as shown in Fig. 5, the protru- 
sions 12b reach the engaging holes 213 of the base 
member 21, when the protrusions 12b engage the engag- 
ing holes 213 by elastic restoring force of the engaging 
portions 12a. This structure enables the fan case 1 to be 
detachably attached to the heat sink 2. In order to detach 
the fan case 1 from the heat sink 2, the engaging portions 
12a is little pressed in outward so that the protrusions 
12b detaches from the engaging holes 213, and then the 
fan case 1 is moved upward from the heat sink 2. In the 
example shown in Fig. 5, the engaging portions 12a of the 
fan case 1 is provided with the protrusions 12b, while the 
base member 21 is provided with the engaging holes 213. 
However, it is possible to provide the engaging holes to 
the fan case 1 and to provide the protrusions to the heat 
sink 2 so that they engage with each other. In addition, 
the engaging portions can be formed as other conven- 
tional structure such as a recess and a pawl portion. 
Though the heat sink fan shown in Fig. 5 has a pair of en- 
gaging portions 12a provided at the side wallsl2 of the 
fan case 1, the number of engaging portions 12a is not 
limited but can be two pairs or more. 
[0031] when the axial flow fan 18 rotates in a predetermined di- 



rection in this heat sink fan, ambient air is sucked through 
intake openings and the circular hole 14 and flows along 
the heat radiating fin 22. On the other hand, heat gener- 
ated by the electric component transfers to the plural heat 
radiating fins 22 by conduction through the base member 
21 of the heat sink 2. Then, the heat transfers from the 
heat radiating fins 22 into the air flow induced by the ax- 
ial flow fan 18 and then the air is exhausted to the outside 
of the heat sink 2 through both end portions in longitudi- 
nal direction of the heat radiating fins 22. Thus, the heat 
generated by the electronic component transfers from the 
heat sink 2 to the flowing air and is dissipated into the 
outer air of the heat sink 2 by the flowing air. 
[0032] Though the embodiments of the heat sink fan according 
to the present invention are explained above, the present 
invention is not limited to these embodiments but can be 
modified or corrected within the scope of the present in- 
vention. 



